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This paper analyzes the relationship between three body weight measures and employment status 
and wages, thereby broadening the perspective of the literature on obesity and labor market 
outcomes. The analysis uses a unique dataset from a Danish panel survey from 1995 and 2000, 
combined with administrative registers, covering 8000 individuals. Results show a negative effect 
of body weight on employment for women, with a small positive effect of being overweight on 
employment for men. When the sample is split into the private and the public sector, results further 
show that in the private sector body weight has a negative effect on wages for women but a positive 
effect for men, whereas in the public sector body weight has no influence on wages for either men 
or women. 
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1. Introduction 
The relationship between obesity and labor market outcomes has come into focus in recent U.S. 
literature. The prevalence of obesity in the U.S., around 30 percent in 2003-2004 (Ogden et al., 
2007), is the highest in the world, and its impact on wages is significantly negative, especially 
for white women (Cawley, 2004). Obesity is likewise a growing health problem in Europe. Sanz-
de-Galdeano (2005) finds for a selected sample of European countries that the obesity levels on 
average rose 8.5 percent from 1998 to 2001 for both men and women. Yet data on obesity rates 
in Europe are scant and inadequate. 
  
The existing literature on the relationship between obesity and labor market outcomes has 
studied the impact of obesity both on wages (Cawley, 2004; Bhattacharya and Bundorf, 2005; 
Brunello and D’Hombres, 2007; Morris, 2006) and, more recently, on employment (Garcia and 
Quintana-Domeque, 2007; Morris, 2007; Lundborg et al., 2007). The main focus of this paper is 
to estimate the impact of obesity on the likelihood of being employed. Two important reasons 
support this focus. First, finding and holding a job is a prerequisite to other relevant aspects of an 
individual’s labor market experience. Second, the labor markets in the Northern European 
welfare state economies are characterized by a compact wage distribution, and a considerable 
share of the labor force is employed in the public sector, with fixed wage structures. Thus, larger 
effects are expected on employment than on wages. Therefore, by analyzing the impact of 
obesity on both employment status and wages, this paper broadens the perspective on obesity 
and labor market outcomes. 
   2
Obesity is defined as a physical condition that results from excessive storage of fat in the body, 
with consequences for the individual’s health (Svendsen et al., 2001). The precise percentages of 
body fat that lead to negative health consequences remain unknown. In practice, obesity is 
usually defined by a body mass index, (BMI, measured as weight in kilos over height in meters 
squared, kg/m
2), above 30. Recent research emphasizes that BMI is not the correct measure for 
use in research on obesity, as it does not distinguish between fat and fat-free mass such as muscle 
and bone (Cawley and Burkhauser, 2006; Larsson et al., 2006). Instead, Cawley and Burkhauser 
(2006) recommend using more accurate measures of fatness such as total body fat (TBF), 
percentage body fat, fat-free mass (FFM), and waist circumference in social research. This paper 
studies the effect of BMI, TBF, and FFM and different functional forms of these on both 
employment and wages.
1   
 
The relationship between obesity and labor market outcomes is affected through several 
channels. First, obesity is a major health problem for a large and growing number of people, as it 
is related to a number of serious diseases. In particular, being obese or overweight substantially 
increases the rate of morbidity from hypertension, type 2 diabetes, coronary heart disease, and 
sleep apnea. Higher body weight is also associated with an increase in all-cause mortality and 
lower fertility (NHLBI, 1998). Second, obesity may lead to psychological problems arising from 
social rejection, humiliation, and dissatisfaction with oneself. These problems appear particularly 
present among women: Several studies have shown that obesity has a considerably more 
stigmatizing effect on women and that women appear to internalize this stigma more than men 
(Sobal, 1989; Peralta, 2003). The stigmatization may also depend on the prevalence of obesity, 
                                                 
1 The body weight measures of percentage of body fat and waist circumference are not in the accessible data and are 
therefore not subject to further analysis.   3
so that obesity becomes more stigmatizing in countries like Denmark, where its prevalence is 
less than half of the U.S. level.  
Problems at the personal level may also affect the individual’s relationship to the labor market. 
Obesity may reduce work ability, thereby reducing the individual’s productivity. Although 
results from the Burkhauser and Cawley study (2004) are mixed, they nonetheless present 
evidence that weight increases the probability of health-related work limitations and the 
probability of receiving disability-related benefit payments (see also Cawley and Burkhauser, 
2007). Obesity may also increase sick days. Spending more days out for illness does not 
necessarily imply lower productivity. However, if obese people on average have a significantly 
higher rate of absenteeism, which creates higher costs for the employer, then more sick days may 
lead to statistical discrimination (Jensen et al., 2005). Finally, several experimental studies from 
the U.S. have documented weight-based discrimination at every stage of employment, from the 
hiring decision through wage-setting and promotion (Puhl and Brownell, 2001).  
 
This paper not only offers a new approach to the subject of obesity and labor market outcomes 
but also contributes new data to the literature. First, it presents estimates of the impact of body 
weight on both employment and wages for both men and women in Denmark. Second, it uses a 
wide variety of body weight measures: BMI, BMI corrected for measurement error through use 
of a Danish medical study’s predictions on the relationship between the reported and true BMI 
(Bendixsen et al., 2004), and a measure of TBF and FFM through use of predictions from a 
recent Swedish medical study on the relationship between TBF and weight and height (Larsson, 
2006). Third, the paper uses a unique dataset consisting of information from both a Danish panel 
survey from 1995 and 2000 and the administrative registers. This dataset, which contains   4
thorough information on about 8000 individuals, includes a long list of variables recording 
employment, employment history, body weight, and medical prescription records. This data 
combination allows me to deal with methodological problems—such as measurement error, 
endogeneity, and selection—that arise in studies of the relationship between obesity and labor 
market outcomes. 
 
2. Theoretical Framework: The Impact of Body Weight on Employment 
Three central hypotheses explain the impact of body weight on employment: differences in labor 
supply, personal discrimination, and statistical discrimination.  
 
First, body weight may affect labor supply. Obesity may cause lower productivity (e.g., work 
disability), or overweight people may not have the same incentives to participate in the labor 
market as healthy-weighted people (e.g., resultant health problems may limit both the 
individual’s ability to work and the individuals preferences for work).   
 
Second, discrimination against obese people in the labor market can be a consequence of 
prejudice or preferences (for non-obese workers) on the part of employers, employees, or 
customers (Becker, 1973). Determining when differences in employment should be categorized 
as discrimination is not easy, as employment differences are often justified as productivity 
differences or additional costs associated with employing a specific individual. A recent 
experimental study from Sweden (Rooth, 2007) finds evidence of discrimination in the hiring 
process and finds that employers in occupations with more customer contact discriminate more 
than those with less customer contact.    5
 
The sociology literature supports the hypothesis that obese people meet discrimination in the 
labor market. Research into the hiring process shows that some of the most important values an 
employer looks for are non-measurable characteristics such as engagement, commitment, and 
social qualifications (Behrenz and Delander, 1996; Csonka, 1995).  These values may work 
against obese people in the hiring process, especially as research has revealed widely held public 
beliefs that obese people are lazier and less socially and intellectually skilled than healthy-
weighted people (Sobal and Stunkard, 1989; Puhl and Brownell, 2001). Furthermore, obesity is 
often considered self-inflicted, and therefore discriminating against the obese seems more 
“legitimate” than discriminating against other sub-groups, e.g., the physically disabled (DeJong, 
1980).  
 
These preferences against overweight and obese people lead to a stigmatization of obese people. 
This stigma appears to be internalized by people suffering from this physical condition, 
particularly women (Teachman et al., 2003). Indeed, research in the socio-psychological 
literature shows that women’s appearances in general evoke stronger reactions, both positive and 
negative, than do men’s (Hatfiels and Sprecher, 1986). This finding may have both psychological 
implications and judgmental consequences for women. 
 
Third, discrimination against obese workers may also have statistical validation if obese people 
on average have more sick days, lower productivity, or higher quitting rates than non-obese 
people. Although obesity is associated with poor health, not all obese people are unhealthy. But 
the statistical relationship between increasing BMI and health problems may have negative   6
consequences for obese people when employers have imperfect information about the true health 
and productivity of the obese individual. Given a statistical positive relationship between 
increasing BMI and health problems, an employer—when given the choice—may prefer to hire a 
non-obese worker in the interest of maximizing profits. 
 
3. Methods and the Empirical Strategy 
The main focus of this paper is to estimate the impact of body weight on employment. However, 
as body weight is partly an effect of individual life patterns and choices, the impact of body 
weight on employment is difficult to analyze, as employment simultaneously may affect weight 
and thereby impose endogeneity. Unemployment may affect weight if, for example, a 
relationship exists between long-term unemployment and mental health, and between mental 
health and obesity. Studies from the U.S. have further linked obesity and mental illness to 
unemployment or job delay, particularly among women (Peralta, 2003; Bove and Olsen, 2005).  
 
Employment may also affect weight if the unemployed and low-wage earners have restricted 
access to healthy food and live in areas where fattening fast food is cheap and easily available. 
Yet the reverse causality—that poor labor market outcomes promote obesity—is less likely to 
obfuscate the issue in Denmark, where taxes on fast food are relatively high and eating out is 
relatively expensive (Lipsey and Swedenborg, 1996). Nonetheless, obesity may affect 
employment for other reasons. A study on healthcare in Europe (Alber and Köhler, 2004) shows 
that a considerably higher share of the working population feel more stressed than those who are 
not employed. Furthermore, stress is known to be related to body weight (Harris et al., 1998; 
Hannerz et al., 2004).    7
 
However, when unobserved factors are correlated with both weight and labor market outcomes, a 
third factor may also explain the relationship between obesity and employment. This factor could 
reflect some kind of self-control or preferences for current time (current consumption) as 
opposed to preferences for the future (later consumption), or reflect the possibility that those 
people who do not engage in overeating are also those who invest more in skills and work harder 
than other people. A number of studies have analyzed the relationship between BMI and 
preferences for time (Borghans and Golsteyn, 2005; Cutler and Glaeser, 2005; Komlos et al., 
2004; Smith et al., 2005), finding some evidence of the relationship between BMI and the ways 
in which people discount the future. But the results on the relationship between BMI and time 
preferences depend on both the proxy for the discount rate and the variances between specific 
sub-groups within the population. 
 
Typically, problems with endogeneity are associated with simultaneity. But other endogeneity 
problems such as measurement error and omitted variables also arise in estimations of the 
relationship between body weight and labor market outcomes. Previous studies have dealt with 
the problem of endogeneity with a measure of previous body weight (Averett and Korenman, 
1996; Sargent and Blanchflower, 1995), with twin studies (Averett and Korenman, 1996; Conley 
and Glauber, 2005), with a propensity score approach (Sousa, 2005; Morris, 2007), or with the 
use of instrumental variables (Cawley, 2004; Cawley et al., 2005; Brunello and D’Hombres, 
2007; Morris, 2006, 2007). Using instrumental variable methods to control for endogeneity 
requires a variable that is correlated with and exogenous to obesity but uncorrelated with   8
employment. Therefore, we need to find variation in a body weight measure that the individual 
cannot control.  
Previous research into the impact of obesity on wages has used information on the BMI of 
siblings, parents, or children—controlling for age and gender—as instruments for the 
interviewee’s BMI (Cawley, 2004; Cawley et al., 2005; Brunello and D’Hombres, 2007), 
average BMI across individuals living in the same health authority area (Morris, 2007), and 
number and sex of their siblings (Lundborg et al., 2007). Information on the BMI of family 
members is supposed to be a good instrument when correlated with the interviewee’s BMI. First, 
biological family members are expected to share half of the same hereditary material. Second, 
the argument is that family members’ BMI is uncorrelated with the unobserved factors in the 
interviewee’s labor market outcome equation. Potentially, these unobserved, non-genetic factors 
could be, for example, habits learned in the family and passed on from parents to children. But a 
long list of studies in the clinical literature shows no effect of common environment on body 
weight in samples comparing adopted and biological children (Grilo and Pogue-Geile, 2001). A 
few medical studies, however, find the opposite results (Jacobson and Rowe, 1998). Thus, as the 
question remains an empirical one, a pragmatic approach is to test a set of instruments for 
uncorrelatedness with the error term in the outcome equation. 
 
The instrumental variables in this study are whether the interviewee’s parents were alive in 2000 
and whether the interviewee’s father or mother had been prescribed medication for genetically 
determined illnesses or health problems related to obesity in any of the years in the 
administrative data period 1995-2000. Although obesity is associated with a number of diseases, 
two are of particular interest—hypertension and Type 2 diabetes—because these diseases are   9
mainly genetically correlated with obesity (Carmelli et al., 1994). In addition, information on 
whether the mother has been prescribed anti-obesity drugs has been used as an instrumental 
variable. Because very few of the fathers have been prescribed anti-obesity drugs, I do not use 
this information as an instrument. The instruments I use to control for exogeneity rely on a 
genetic connection, as do those used by Cawley (2004), Cawley et al. (2005), and Brunello and 
D’Hombres (2007). These instruments are therefore exposed to the criticism raised by Garcia 
and Quintana-Domeque (2007)—that the part of the genes that may be responsible for obesity is 
also responsible for other factors that affect labor market outcomes (e.g., time preferences).  
 
To illustrate the overall tendencies in the employment situation for people within a weight 
category above that of healthy weight people, I use a non-linear model. An important aspect of 
the non-linear model is that it accommodates the likely possibility that the effect of BMI varies 
across heterogeneous subgroups of the population. I have estimated all models separately for 
men and women due to differences in labor market behavior and different behavior with respect 
to body-related issues.  
 
To test for exogeneity, I apply a two-step approach in the probit model by using the STATA 
command IVPROBIT. In the first step, the reduced form residuals are obtained from regressing 
body weight on all exogenous variables, including the instrumental variables. In the second step, 
the reduced form residuals are added to the probit model on employment.
2 To test for exogeneity 
I use a Wald test, which tests the correlation between the error term in the first-stage equation 
and the error term in the structural equation. To test for the validity of the instruments, I perform 
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two tests: First, to test the correlation between the potentially endogenous BMI and the 
instruments, I show the first-stage equation and related F-test, significance of instruments and R
2 
(Bollen et all., 1995). Second, to determine the validity of the exclusion restriction, I carry out 
one of the tests for identification suggested by Bollen et al. (1995). This test obtains the 
likelihood function from an unrestricted estimation of the reduced form equation without the 
endogenous BMI and compares it with the likelihood function from the structural model, where 
an estimated BMI (from the first-stage) replaces actual BMI. The hypothesis of no difference 
between the two likelihood values can be tested with a likelihood ratio test that is asymptotically 
chi-squared with degrees of freedom equal to the number of over-identifying restrictions. 
  
4.1. Data  
The dataset in this paper is a panel survey from 1995 and 2000, containing information on self-
reported height and weight, and a number of self-reported health variables. This dataset 
originated from the Danish Work Environment Cohort Study (DWECS), first collected in 1990 
with a random sample of the population aged 18-59. This population was re-interviewed in 1995 
and 2000, irrespective of participation in previous rounds. To correct for the aging and migration 
of the 1990 panel, the DWECS also collected random panels in 1995 and 2000 to ensure that the 
samples in all three rounds of the survey were representative. Due to a unique identifier, the 
survey variables are merged with information from administrative registers which—besides 
holding thorough information on socioeconomic status, employment, income, housing, and 
information on family members—contain information on medical prescription records. 
Therefore, the dataset contains the needed relevant indicators for studying the relationship 
between body weight and labor market outcomes.   11
 
In 2000, the DWECS selected 11,437 people living in Denmark, ages 18-69, for an interview, 
and 75 percent of them participated. I selected a sample of people between 18 and 60 for this 
study, as only people available for labor market participation are of interest. As weight is 
affected by pregnancy, I left out 145 women who were pregnant during the relevant year, as well 
as 155 observations because of missing information on height or weight. The dataset for year 
2000, therefore, includes 7,284 observations: 3,618 men and 3,666 women.  
 
4.2. Obesity measures 
The explanatory variable of chief interest is a measure that characterizes body weight. The 
primary body weight measure used in most empirical literature is the Body Mass Index (BMI), 
calculated as weight in kilograms (kg) divided by height in meters squared (m
2). In this paper I 
use different versions of BMI. First, I use a continuous measure of BMI. Second, as the medical 
literature shows an increase in the probability for diseases and mortality for BMI higher than 25, 
I use indicator variables for obesity and being overweight. The indicator for being overweight is 
defined as a BMI between 25 and 30, and the indicator for obesity is defined as a BMI of 30 or 
more. An indicator for being underweight is defined as a BMI less than 18.5. The control group 
for these indicator variables is those people I have labeled “healthy weight.” The indicator for 
being in the healthy weight group is a BMI between 18.5 and 25.  
 
Medical research shows an overall tendency for people to under-report their true weight but 
over-report their height (Bendixen et al., 2004). A Danish study by Bendixen et al. (2004) finds 
that self-reported BMI on average is underestimated by 1.9 percentage points for men and by 5.3   12
percentage points for women. To correct for measurement error, this study predicts the true BMI, 
using Bendixsen’s information on the relationship between the reported and true BMI. All 
estimations have been done both with and without this correction for measurement error.  
 
Cawley and Burkhauser (2006) recommend using other measures of fatness than BMI in social 
science research, as a number of medical studies find that BMI is a poor predictor of body fat. As 
BMI does not distinguish between fat and fat-free mass (FFM), it therefore overestimates fatness 
among those who are muscular. A recent medical study on a Swedish population aged 30-61 
tested the relationship between various weight-for-height indices and total body fat (TBF) 
assessed with the laboratory method dual-energy X-ray absorptiometry (Larsson et al., 2006). 
This study uses predictions of TBF suggested by Larsson et al. (2006), as the population they 
studied (1,112 Swedish people aged 30-61) is comparable to that of this study.
3 The following 
equations show the prediction of the relationship between TBF and height and weight:  
 
For men:   TBF(kg) = (1.120 * weight(kg)/height(m)) – 30.84 
For women:   TBF(kg) = (1.181 * weight(kg)/height(m)) – 24.18 
 
FFM is calculated from the prediction of TBF, using the following formula (Cawley and 
Burkhauser, 2006):  
   FFM(kg)  =  weight(kg)  –  total  body  fat(kg) 
 
                                                 
3 All estimations in this paper have also been done for the age group 30-60. These results are available upon request. 
In general the results do not change from the results shown here.    13
On average, men have a BMI of 25 and women a BMI of 24. The prevalence of obesity and 
being overweight is higher for men than for women. Among men, 39 percent are in the category 
“overweight” and 10 percent are in the category “obese.” Among women, 23 percent are in the 
category “overweight” and 7 percent are in the category “obese.”  
 
[Insert Table 1 here] 
 
However, the predicted BMI, which corrects for measurement error, shows that 43 percent of 
men and 32 percent of women are in the category “overweight,” while 10 percent of men and 9 
percent of women are obese.
4 These obesity figures are similar to those that Sanz-de-Galdeano 
(2005) reports.  
 
While the mean value of obesity shows that men tend to be more obese than women, measures of 
TBF shows that women on average have a higher TBF (22.5 kg) than men (20.3). In contrast, 
men have on average significantly more FFM (62.2) than women (43.7).
5 Because of these 
gender differences in the different body weight measures, I examine the effect of not only of 
BMI but also of TBF and FFM on employment.  
 
Simple comparisons of people divided into the categories of healthy weight and underweight, 
overweight, and obese show several significant differences (see table A1). Obese people are on 
average less likely to be employed, more likely to be married, more likely to have children, and 
                                                 
4 According to the literature, self-reported weight and height are on average under- and over-reported, respectively. 
Misreporting is present in all values of BMI but more profound for individuals with a relatively high BMI. 
Reporting errors were more profound among women than among men (Bendixsen et al., 2004).   
5 These results are in line with both Larsson et al. (2006) and Heineck (2007).   14
more likely to evaluate their health status as poorer than healthy weight people. The age 
difference may partly explain the different characteristics between the different weight 
categories. 
 
Besides the body weight measure, I use additional control variables in the empirical models (see 
Tables A2 and A3 for mean values). The socio-demographic variables include information on 
age, children under 6 years old and above 6 years old living at home, a dummy for being of 
foreign nationality, marital status (either single or married/cohabiting), actual work experience, 
region of residence, and education. Education is represented with a dummy variable for basic 
schooling, vocational training and high school, short higher education (e.g., one-year 
certification program), medium higher education (bachelor’s degree), and long higher education 
(post graduate). Information on job characteristics includes variables on industry, working hours, 
and periods of unemployment during the current year.  
 
Furthermore, I include two self-reported health variables in the later estimations. These 
variables, which are self-rated, contain an indicator of good general health and a mental health 
score in the range 0–100. People with a mental health score below 50 are suffering from 
depressive conditions and are referred to as being in “poor mental health.”  
 
5. Empirical results on body weight and employment 
The main focus of this paper is to get consistent estimates of the relationship between body 
weight and employment status. First, I estimate a simple relationship between various body 
weight measures and the probability of being employed. Second, I include a number of health   15
measures to take into account the unobserved factors that these measures may reflect. Third, I 
apply a fixed effect model to control for unobserved heterogeneity. Fourth, I use instrumental 
variables to test for exogeneity. 
 
5.1. The Impact of Body Weight on Employment  
The estimates in Table 2, columns 1 and 3, show how different body weight measures are related 
to the probability of employment for men and women.
6,7 Although the table presents a long list 
of body measures,  in general the different body weight measures show consistent results. 
 
For males, body weight is positively correlated with employment. When body weight is 
measured with the quadratic functional form of BMI, BMI reveals a significant inverted u-
shaped relationship in the probability of being employed. The summit is at the value 28.4, 
meaning that the positive effect of increasing BMI turns to a negative effect at 28. An indicator 
variable of being overweight also shows a positive correlation with employment. These estimates 
suggest that men in the overweight category have a higher probability of being employed 
compared to men who are in the healthy weight category (significant at 6%). The mean value of 
BMI for men is 25, which is also the marginal value for the indicator of being overweight. 
Hence, an increase in the probability of being employed for overweight men may indicate one of 
two things: that men in good physical condition, with a high total muscle mass, are more likely 
to be employed than men in poor physical condition because the demand for men with a certain 
                                                 
6 Models including different BMI version are tested but not shown (among them ln(BMI), BMI + height, and five-
year-lag BMI). All models have been tested with and without the correction for measurement error in BMI.  
7 Summary statistics appear in Table A2.   16
strength is higher, or that men’s girth is a signal of power or strength that commands respect—
the “portly banker effect” (Cawley, 2004).  
 
[Insert Table 2 here] 
 
As mentioned previously, BMI does not distinguish between body fat and muscles. The inclusion 
of TBF and TBF squared in the model also reveals a significant inverted u-shape in the 
probability of being employed among men. The turning point for the variable TBF is at 26.3, a 
bit above the mean TBF. Moreover, a look at FFM and FFM squared also reveals a significant 
inverted u-shape in the probability of being employed among men, with the summit at a value 67 
above the average value of FFM.  
 
On the one hand, these results show that muscles and bones, measured by FFM, have a positive 
effect on the probability of being employed for men (at least to some extent). On the other hand, 
the results show that increasing TBF also has a positive effect on employment for men (to some 
extent).        
 
For women, the labor market situation seems more problematic for individuals in the weight 
categories “obese” and “overweight.” The different body weight measures indicate a negative 
linear relationship between body weight and employment. All body weight measures (excluding 
all squared functions and FFM) show a significantly negative relationship between higher body 
weight and the probability of being employed. Furthermore, the results show that taller women 
have a higher probability of being employed. The obesity coefficient shows that obese women on   17
average are 9 percent less likely to be employed than healthy weight women. The measure of 
TBF shows also a negative relationship with the probability of being employed among women 
(significant at 6%), whereas the measure FFM—even though it is positive—is insignificant. The 
results of FFM indicate that having more muscles and bones does not usually aid women in the 
labor market. The results for TBF restate the results found for BMI—that increasing body fat has 
a negative impact for women on the probability of being employed.  
 
5.2. The impact of including health measures  
If unobserved variables are correlated with obesity and employment probabilities in the same 
way as observed characteristics such as self-rated general health, mental health, sick days and 
working capacity, then we may expect that the estimates in Table 2, columns 1 and 3, suffer from 
omitted variable bias.  
True health, lifestyle, and preferences for investment in health are factors that, while unobserved, 
are related to obesity. Including health variables, therefore, necessarily changes the estimates for 
body weight.  The general assumption is that obesity is the cause of serious health problems. If 
so, and if health influences labor market status, then omitting health from the employment 
regression causes the estimate for obesity to include both the impact of body weight on health 
and the impact of health on labor market status (Morris, 2005).  
 
Table 2, columns 2 and 4, presents the impact of BMI on employment, with an indicator for 
mental health and self-reported general health. In the model that includes BMI and BMI squared 
for men, the marginal effect is reduced compared to the probability model without health 
variables, but the effect of BMI remains positive and significant. The same effect appears from   18
the squared form of predicted BMI and TBF. Among women, the negative effect of obesity on 
employment becomes insignificant (p=0.27) with the addition of a self-rated health variable, 
indicating that the self-evaluation of health crowds out the effect of body weight on employment 
for women.  
 
Table A3 shows a multinominal probability model on the impact of body weight on employment 
with three outcomes: employment, unemployment, and out of the labor force. These models 
show that, among men, the probability of being out of the labor force, as opposed to being 
employed, is significantly negative and inverted u-shaped, whereas no effect of body weight 
exists for the probability of being unemployed compared to being employed. Among women, the 
results are different. Irrespective of health variables, a significantly higher probability of being 
unemployed compared to being employed exists, whereas no difference exists between being out 
of the labor force and employed. Clearly, when more comprehensive measures for labor market 
relations are included in comparing the employed to the unemployed, the negative relationship 
between BMI and employment persists for women.  
 
Besides the different body weight measures, the regressions in Table 3 also control for a list of 
socio-demographic and job characteristics. The sign and magnitude of these other control 
variables are as expected.
8  
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5.3 Unobserved heterogeneity  
Besides genetically determined influences on physical conditions, body weight also reflects 
family culture and traditions, personality, and preferences. Therefore, BMI may be an indicator 
of a number of unobserved factors. The self-rated health evaluation captures some of these 
unobserved factors.  Indeed, self-rated health is itself endogenous to labor market status if 
“justification bias” (i.e., when individuals out of the labor force try to rationalize their non-
participation by reporting themselves to be in poor health) is present. The justification bias 
would give an upward bias to self-rated health and a downward bias to any variable correlated 
with health, such as obesity. 
 
Table 3 shows fixed effects regressions of the impact of body weight on employment. I fully 
acknowledge the limits of using fixed effect in this case. In particular, there may be unobserved 
variables that influence both body weight and employment, and these unobserved variables may 
vary over time. Measurement error, if present, also biases fixed effects estimates downwards. 
Furthermore, two problems arise when I use fixed effect: First, a considerable number of 1995 
observations lack information on height and weight in 1995; second, few of those with 
information on height and weight change status from 1995 to 2000, especially among men. 
Nonetheless, the results show that when unobserved characteristics are taken into account, there 
is a positive but insignificant relationship between BMI and employment for men (for the 
estimation on the unbalanced panel, the effect is significant at 10 percent). The relationship 
between TBF and employment is insignificant among men. The negative impact of both BMI 
and TBF on employment is maintained for women and significant when a balanced panel is used,   20
thereby indicating that the negative relationship between BMI and employment is not due to 
unobserved characteristics.  
 
[Insert Table 3 here] 
 
5.4 The instrumental variable method  
By using variables exogenous to BMI and uncorrelated with the employment situation, I can 
identify the effect of body weight on employment with more than one instrument. These 
exogenous variables include information on whether or not the father or the mother of the 
interviewee has been prescribed medication (in any of the years in the administrative data period 
1995-2000) for genetically determined illnesses or health problems related to obesity, as well as 
the parents’ mortality status in 2000. As the instrumental variables turn out to be relatively 
weakly associated with body weight for women, I also test whether the mother has been 
prescribed medication for obesity.
9 I have left out the corresponding results for men because 
these results are similar to the results in Tables 4 and 5 (results available upon request). 
 
[Insert Table 4 here] 
 
Table 4 shows the first-stage results for men. In the first-stage regression, the potential 
endogenous variables (BMI, BMI squared, TBF and TBF squared) are regressed against the 
instrumental variables and other exogenous variables. The instruments whether the mother or the 
father was prescribed medication for type 2 diabetes are positive and significant. The R
2 is 10(9) 
                                                 
9 An indicator of whether the mother has been prescribed anti-obesity medication relies on the genetic correlation 
between parents’ and children’s body weight, as in Cawley, 2004.   21
for BMI (BMI
2) but only 7(6) for TBF (TBF
2), where the latter indicates that we should be 
conscious of the relatively weak explanatory power.   
 
Table 5 shows a test of exogeneity and validity of the exclusion restrictions. The Wald test of 
exogeneity shows that all body weight measures are exogenous. To obtain the coefficient 
estimates, I used Newey’s efficient two-step estimator. The coefficients of the two-step 
estimation are not shown, as they are not directly comparable to the probit estimates. If we 
assume that the instruments are valid, we can use the LR test to test the exclusion restriction for 
validity. In the LR test the likelihood function for the reduced-form equation (with instruments 
included) should not be significantly larger than the likelihood for the structural equation 
estimates (without body weight). Twice the difference between the log-likelihoods for the 
reduced form and the structural two models does not exceed 0.48 in either of the models. Thus, 
the reduced model (with instruments included) is not significantly different from the structural 
model and, consequently, the instruments are uncorrelated with the probability of being 
employed.  
 
[Insert Table 5 here]  
 
Controlling for endogeneity among women is a bit more difficult, perhaps because fewer women 
than men are overweight and obese (i.e., the first-stage test perform better when predicted BMI is 
used), or perhaps because the parental generation in general is less overweight and obese, so that 
not that many of the parents are prescribed medication for diseases genetically related to obesity. 
Therefore, I have chosen to test for exogeneity using information on whether or not the mother 
has been prescribed anti-obesity medication, a factor strongly related to body weight for women.       22
 
Table 6 shows both the first-stage regression and the test of exogeneity and validity of the 
instruments for women. In the regression of the exogenous variables, including the instruments 
whether the mother has been prescribed medication for hypertension and mother’s death on BMI 
and TBF, these instruments—although positive—are not significant at 5%. The R
2 also indicate a 
relatively weak predictive power in the first-stage regression. Apparently, the instrumental 
variable whether the mother of the women has been prescribed anti-obesity medication is more 
valid. This instrument is positive and significantly related to both BMI and TBF, although the R
2 
still does not exceed 6%.  
 
[Insert Table 6 here] 
 
 
In Table 6 the Wald test of exogeneity is insignificant for all body weight measures. With valid 
instruments, the insignificance of the Wald test suggests that no endogeneity exists in the 
relationship between BMI and employment, and that the regular probit models estimates should 
be used, as they are likely to have smaller standard errors. The LR test for women (table 6) does 
not reject the hypothesis that the instruments are uncorrelated with the probability of being 
employed.  
  
6 The Impact of Body Weight on Wages  
Several studies find the impact of body weight on wages to be negative for (white) women and 
positive for men (Cawley, 2004; Averett and Korenman, 1996). Two factors are important for 
studying gender differences in the relationship between wages and obesity in Denmark: First, the 
labor market participation rate for women is relatively high compared to southern Europe and the   23
U.S. (around 75 percent, Statistics Denmark, 2000). Second, more than 50 percent of all 
employed women work in the public sector, where there is a relatively compact and fixed wage 
structure. In contrast, only about 20 percent of all employed men work in the public sector.  
 
Table 7 separates the results on the relationship between body weight and log annual wages into 
the private and the public sector.
10,11 The reason is that the wage setting is very different in the 
two sectors. In general wages in the private sector are determined by the employer, whereas 
wages in the public sector wages are determined by seniority. Consequently, only results from 
the private sector in Denmark should be compared to results from, e.g., the U.S. However, 
because of these sector differences in the wage setting, we may expect people who face wage 
discrimination to move to other sectors where, for example, the wage structure is fixed. 
Descriptive results shown in Table A1 show no significant difference in the private employees 
between the different weight categories. But a look at different industries reveals that obese men 
are on average significantly more often employed in the transportation industry and less often 
employed in the finance sector.  
 
For both men and women employed in the public sector, all correlations between body weight 
and wages are positive but insignificant. For women working in the private sector, all body 
weight measures have a negative association with log annual wages. The effect of weight on log 
annual wages is –0.002 and significant at 5 percent. This finding means that an increase in 
weight of two standard deviations (22 kg) is associated with a decrease in annual wages of 4.4 
                                                 
10 The analysis of the relationship between body weight and wages relies on the results found in the previous 
section, where, with the instrumental variables at hand, I was not able to identify endogeneity for either men or 
women. 
11 Summary statistics appear in Table A4.   24
percent. Cawley (2004) finds that an increase in weight of two standard deviations (30 kg) for 
white females in the U.S. is associated with a decrease in wages of 9 percent. Although the effect 
of two standard deviations in Denmark is half of the effect of weight on wages in the U.S., a 
decrease in wages of 4.4 percent may be a significant wage reduction in Denmark, where the 
wage structure is relatively compact compared to the U.S.  
 
Among women a squared form of BMI and TBF are significant at 5 (6) percent.  For men 
working in the private sector, the measures of BMI and BMI squared and TBF and TBF squared 
reveal an inverted u-shaped relationship on wages. A positive linear relationship occurs between 
FFM and wages among men working in the private sector.    
 
Splitting the sample into private and public sector shows some important aspects of the 
relationship between body weight and wages. The differences in the results for women in the 
private and public sectors show that women are penalized for having higher body weight when 
private employers have the power to determine wages. In addition, the results for men provide 
evidence on positive wage discrimination in the private sector, whereas no body weight measures 
are significant for men working in the public sector.  
 
[Insert Table 7 here] 
 
7. Conclusion 
The results of this paper show different effects of body mass index (BMI) on both employment 
and wages (in the private sector) for men and women. The effect of BMI on employment takes 
on a significant inverted u-shaped relationship for men and a significant negative linear   25
relationship for women. For the public and the private sector, I study the relationship between 
body weight and wages separately. The public sector, where women typically work, is 
characterized by a relatively fixed wage structure determined by seniority, whereas the private 
sector is characterized by a flexible and employer determined wage structure. The results from 
the private sector show similar results on the relationship between wages and body weight to the 
relationship between body weight and employment. Among men an increase in body weight has 
a positive effect on wages to some extent. Among women, an increase in body weight has a 
negative effect on wages. Contrary to the relationship between BMI and wages in the private 
sector, the impact of BMI on wages is not statistically significant in the public sector.  
 
Often BMI is the only measure for obesity used in social research. Because BMI does not 
distinguish between fat and fat-free mass, gender differences in previous relevant research could 
to some extent be explained by the use of BMI as a body weight measure, as body composition 
varies across gender. This paper uses not only a measure of BMI but also a measure of total body 
fat (TBF) and fat-free mass (FFM)—through use of predictions from a recent Swedish medical 
study. 
 
However, when I analyze the relationship between TBF and the probability of being employed, 
TBF reveals almost the same results as the use of BMI as a measure of body weight. When a 
measure of FFM is included in the model, again, a significant inverted u-shaped relationship 
exists for men, whereas a positive but highly insignificant relationship between FFM and the 
probability of being employed exists for women.  
   26
Because both TBF and FFM reveal the same results as BMI among men, the positive relationship 
between BMI and employment (and wages in the private sector) suggest that overweight men are 
recompensed both because overweight is a signal of power and authority and because men hold 
jobs requiring strength and muscle.  
 
The different results for men and women have implications for the hypotheses of the impact of 
body weight on employment, i.e., differences in productivity or labor supply, taste-based 
discrimination, and statistical discrimination. When the effect of increasing TBF on employment 
has opposite signs for men and women, the cause cannot be that obesity reduces productivity 
and, consequently, labor supply. Instead, reduced labor supply may arise if obese women have 
less self-esteem and internalize the stigma of being obese more than men in same weight 
category do. The non-economic literature shows evidence of these gender-based differences 
related to obesity.  
 
That the effect of BMI and TBF on employment is different for men and women also contradicts 
the hypothesis that statistical discrimination could explain a negative relationship between BMI 
and employment. If the statistical discrimination rests on missing information on true health, we 
would expect to see the same results of obesity on employment for men and women. Yet if 
statistical discrimination differs depending on industry or occupation and on workplace 
characteristics that vary with gender, statistical discrimination may still be a possible 
explanation. Table A1 (see appendix) shows that the percentage of obese men working in the 
private sector and in manufacturing and transportation is higher than that for healthy weight men,   27
whereas sector and industry differ significantly only between obese and healthy weight women 
working in construction.  
 
A considerably large part of the relevant literature finds that the negative relationship between 
increasing BMI and employment results from discrimination—especially for women. Splitting 
the sample into the private and public sectors reveals some interesting aspects of the relationship 
between body weight and labor market outcomes, as the wage setting in the public sector, 
compared to the private sector, is fairly fixed. In the regressions of wages on body weight in the 
private sector, where industry is included as a control variable, women get lower wages when 
body weight increases. In addition, the results for men provide evidence on positive wage 
discrimination in the private sector, whereas body weight measures are insignificant for wages of 
both men and women working in the public sector.  
 
Previous relevant literature on the effect of obesity on labor market outcomes shows that obesity 
has a negative impact for women and—to some extent—a positive impact for men. The results in 
this paper support this conclusion with use of more accurate measures for body weight and a new 
identification strategy.  
    28
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Table 1: Summary statistics for body weight, year 2000, mean (standard deviation)  
Variables  Men (N=3,618)  Women (N=3,666) 
BMI  25.3 (3.6)  23.6 (4.0) 
Predicted BMI  25.6 (3.5)  24.9 (3.9) 
Weight (kg)  82.5 (12.7)  66.2 (11.8) 
Height (cm)  180.4 (6.9)  167.3 (6.2) 
Healthy weight  0.52 (0.50)  0.71 (0.46) 
Overweight  0.39 (0,49)  0.23 (0.42) 
Predicted Overweight  0.43 (0.49)  0.32 (0.47) 
Obese  0.10 (0.30)  0.07 (0.25) 
Predicted Obese  0.10 (0.31)  0.09 (0.29) 
Total body fat  20.3 (7.3)  22.5 (8.0) 
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Table 2 Probit estimates of the impact of body weight on employment for men and women
1, 
robust standard errors in parentheses, log pseudo likelihood (ll). All aged 18-59  




 1  2  3  4 
 
w/o health 
variables  w health variables  w/o health 
variables  w health variables 
Model 1      
BMI 0.011  0.015  -0.016*  -0.008 
 (0.009)  (0.009)  (0.006)  (0.007) 
ll -1029  -977  -1464  -1412 
Model 2      
BMI 0.296***  0.230***  -0.016  -0.039 
 (0.058)  (0.062)  (0.043)  (0.044) 
BMI
2 -0.522***  -0.396***  -0.001  0.059 
 (0.104)  (0.112)  (0.079)  (0.080) 
ll -1018  -971  -1464  -1412 
Model 3      
Predicted BMI  0.011  0.015  -0.017*  -0.008 
 (0.009)  (0.009)  (0.007)  (0.007) 
ll -1029  -977  -1464  -1412 
Model 4      
Predicted BMI  0.312***  0.243***  -0.017  -0.044 
 (0.061)  (0.065)  (0.049)  (0.049) 
Predicted BMI
2 -0.545***  -0.414***  0.000  0.065 
 (0.108)  (0.117)  (0.085)  (0.086) 
ll -1018  -971  -1464  -1412 
Model 5      
Weight 0.004  0.005  -0.006*  -0.002 
 (0.003)  (0.003)  (0.002)  (0.002) 
Height -0.002  -0.004  0.016***  0.012** 
 (0.005)  (0.005)  (0.005)  (0.005) 
ll -1029  -976  -1460  -1409 
Model 6      
Underweight -0.720**  -0.550*  -0.102  -0.017 
 (0.232)  (0.266)  (0.135)  (0.139) 
Overweight 0.113  0.102  -0.151*  -0.099 
 (0.072)  (0.073)  (0.064)  (0.064) 
Obese -0.186  -0.061  -0.307**  -0.162 
 (0.101)  (0.109)  (0.096)  (0.099) 
ll -1021  -974  -1460  -1410 
Model 7      
deviation from 
mean BMI  0.011 0.015  -0.016*  -0.008 
 (0.009)  (0.009)  (0.006)  (0.007) 
ll -1029  -977  -1464  -1412 
 







 1  2  3  4 
 
w/o health 
variables  w health variables  w/o health 
variables  w health variables 
Model 8      
TBF 0.006  0.007  -0.006  -0.002 
 (0.004)  (0.004)  (0.003)  (0.003) 
ll -1029  -977  -1465  -1412 
Model 9      
TBF 0.062***  0.049***  -0.002  -0.008 
 (0.013)  (0.013)  (0.012)  (0.012) 
TBF
2 -0.118***  -0.089***  -0.007  0.010 
 (0.025)  (0.026)  (0.020)  (0.020) 
ll -1019  -972  -1465  -1412 
Model 10      
FFM 0.007  0.007  0.001  0.005 
 (0.005)  (0.005)  (0.006)  (0.006) 
ll -1029  -977  -1467  -1412 
Model 11      
FFM 0.142*  0.091  0.082  0.030 
 (0.057)  (0.061)  (0.065)  (0.066) 
FFM
2 -0.106*  -0.066  -0.089  -0.027 
 (0.044)  (0.047)  (0.071)  (0.072) 
ll -1027  -976  -1466  -1412 
***: significant at 0.1 %; **: significant at 1 % ; *: significant at 5 %. 
1 The following co-variates are included but not reported: age, foreign nationality, marital status, children 6 years or 




Table 3: Fixed effect estimates of the probability of being employed
1 





















2  0.27 0.12 0.33 0.33 
N 768  322  1,254  474 












2  0.27 0.11 0.33 0.33 
N 768  322  1,254  474 
**: significant at 1 %, *: significant at 5 % 
1 The following co-variates are also included but not reported: age, marital status, children 6 years or below, 
children above 6 years, experience, experience squared, and region.   38
 
Table 4: First-stage regressions for the endogenous variables: BMI and BMI squared. Men aged 
18-60
1 
  Men  (N=3,618) 








Mother, type 2 
diabetes  0.98 (0.43)***  0.56 (0.23)**  2.23 (0.89)**  1.22 (0.44)** 
Mother dead  0.14 (0.19)  0.09 (0.10)  0.19 (0.40)  0.14 (0.20) 
Father, type 2 
diabetes  1.20 (0.37)***  0.68 (0.21)***  2.32 (0.77)**  1.31 (0.38)*** 
Father dead  0.07 (0.17)  0.03 (0.09)  0.03 (0.36)  -0.003 (0.18) 
F-test  F( 29,  3588), 
13.06 
F( 29,  3588), 
12.05 
F( 29,  3588), 
9.08 
F( 29,  3588), 
7.49 
R
2  0.10 0.09 0.07 0.06 
***: significant at 0.1 %; **: significant at 1 % 
1 The following co-variates are included but not reported: age, foreign nationality, marital status, children 6 years or 




Table 5: Exogeneity and validity test on the impact of BMI on employment, Men aged 18-60. 
  Men (N = 3,618) 
  BMI  BMI +  
BMI squared  TBF  TBF +  
TBF squared 
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Table 6: First-stage regression, estimate and std. dev. Exogeneity and validity test. Women aged 
18-60
1 
  Women  (N = 3,666) 
First-stage test  BMI TBF BMI  TBF 
Mother, hypertension  0.13 (0.18)  0.28 (0.35)  -  - 
Mother dead  0.03 (0.22)  -0.08 (0.44)  -  - 
Mother, anti-obesity  -    0.78 (0.27)***  1.33 (0.53)** 









2  0.06 0.04 0.06 0.04 
Exogeneity and 
validity test      





























***: significant at 0.1 %; **: significant at 1 % 
1 The following co-variates are included but not reported: age, foreign nationality, marital status, children 6 years or 


























   40
Table 7: The impact of body weight measures on wages, coefficients (robust std. err, in 
parentheses), R
2, Adj. R
2. All aged 18-60 






Model 1      
BMI -0.001  0.003  0.003  -0.006 
  (0.006) (0.003) (0.003) (0.004) 
R
2  0.58 0.42 0.55 0.51 
Model 2      
BMI  0.041 0.049* 0.008 -0.068* 
  (0.053) (0.022) (0.016) (0.027) 
BMI
2  -0.076 -0.086* -0.009 0.121* 
  (0.099) (0.039) (0.031) (0.050) 
R
2  0.59 0.42 0.55 0.51 
Model 3      
TBF  0.001 0.002 0.002 -0.003 
  (0.003) (0.001) (0.001) (0.002) 
R
2  0.58 0.42 0.55 0.51 
Model 4      
TBF  0.006 0.010* 0.004 -0.017* 
  (0.011) (0.005) (0.004) (0.007) 
TBF
2  -0.013 -0.017 -0.004 0.027* 
  (0.024) (0.009) (0.008) (0.012) 
R
2  0.58 0.42 0.55 0.51 
Model 5      
FFM  0.002 0.003 0.002 -0.001 
  (0.003) (0.002) (0.003) (0.003) 
R
2  0.58 0.42 0.55 0.51 
Model 6      
FFM -0.001  0.014  0.017  -0.042 
  (0.041) (0.019) (0.028) (0.033) 
FFM
2 0.002  -0.008  -0.015  0.045 
  (0.032) (0.015) (0.031) (0.035) 
R
2  0.58 0.42 0.55 0.51 
Model 7      
Weight 0.000 0.001 0.001  -0.002* 
  (0.002) (0.001) (0.001) (0.001) 
Height 0.002  0.001  -0.000  0.004 
  (0.003) (0.001) (0.002) (0.002) 
R
2  0.58 0.41 0.55 0.50 
***: significant at a 0.1 percent level; **: significant at a 1 percent level; *: significant at a 5 percent level. 
1 The following co-variates are also included but not reported: age, foreign nationality, children 6 year or below, 
children above 6 year, education, work experience, work experience squared, region dummies, unemployment 
degree, work 37 hours or more per week, an indicator for general self-rated health and mental health. 
2 All the same co-variates as in 1 and industry are also included but not reported   41
Appendix  
Table A1 Descriptive statistics, mean, standard deviation. Men and Women in weight categories healthy weight and underweight, 
overweight and obese. 
  Men Women 
 Healthy  and 
underweight  Overweight Obese  Healthy and 
underweight  Overweight Obese 
  Mean  Std. Dev.  Mean  Std. Dev.  Mean  Std. Dev.  Mean  Std. Dev.  Mean  Std. Dev.  Mean  Std. Dev. 
Employed as 
percentage of total 
population
1 
0.87 0.34 0.90 0.30 0.81  0.39  0.81 0.40  0.75  0.43  0.63  0.48 
Unemployed as 
percentage of total 
population
1 
0.03 0.16 0.02 0.14 0.02  0.14  0.03 0.18  0.06  0.23  0.08  0.27 
Out of labor force 
as percentage of 
total population
1 
0.11 0.31 0.08 0.26 0.17  0.38  0.16 0.37  0.19  0.39  0.29  0.45 
Age
1  35.91 35.91 35.91 35.91 35.91  35.91  35.91 35.91  35.91  35.91  35.91  35.91 
Foreign nationality
4  0.05 0.05 0.05 0.05 0.05  0.05  0.05 0.05  0.05  0.05  0.05  0.05 
Married/cohabiting
1  0.61 0.49 0.76 0.43 0.72  0.45  0.66 0.47  0.74  0.44  0.71  0.45 
Children less than 
or equal to 6 years 
of age
2 
0.23 0.42 0.24 0.43 0.16  0.37  0.19 0.40  0.19  0.39  0.18  0.38 
Children above 6 
years of age
2  0.17 0.38 0.24 0.43 0.23  0.42  0.25 0.43  0.28  0.45  0.27  0.44 
Basic schooling
 1  0.34 0.47 0.29 0.45 0.41  0.49  0.38 0.49  0.38  0.49  0.54  0.50 
Vocational training 
and high school
 4  0.42 0.49 0.50 0.50 0.45  0.50  0.36 0.48  0.38  0.49  0.35  0.48 
Short higher 
education
 4  0.04 0.21 0.05 0.22 0.04  0.19  0.04 0.19  0.03  0.18  0.02  0.12 
Medium higher 
education
 3  0.10 0.30 0.10 0.30 0.08  0.27  0.18 0.38  0.16  0.36  0.07  0.26 
Long higher 
education
 2  0.10 0.31 0.06 0.23 0.03  0.16  0.05 0.22  0.04  0.21  0.03  0.16 
Work experience 
since 1980, years
1  10.43 10.43 10.43 10.43 10.43  10.43  10.43 10.43  10.43  10.43  10.43  10.43 
Indicator of good 
health
1   0.85 0.35 0.84 0.36 0.64  0.48  0.84 0.37  0.75  0.44  0.56  0.50   42
Mental health 
(0-100)
 4  86.72 12.84 87.92 12.08 85.91  14.91  83.55 14.99  83.36  16.33  81.60  17.57 
No. of obs. in total 
population  1,862 1,398 359 2,580  829  257 
Work 37 hours or 
more
2  0.90 0.29 0.95 0.22 0.92  0.27  0.65 0.48  0.69  0.46  0.68  0.47 
Annual wages in 
Danish kr.
 4  284,757 157,652 292,506 119,398 282,645  123,594  214,820 95,290 216,743  87,086  206,757  78,798 
Private employee
4  0.77 0.42 0.78 0.42 0.82  0.39  0.50 0.50  0.47  0.50  0.47  0.50 
Industry                    
Agriculture
4  0.02 0.15 0.02 0.16 0.02  0.14  0.01 0.09  0.01  0.10  0.01  0.12 
Manufacturing
4  0.25 0.43 0.25 0.43 0.30  0.46  0.11 0.31  0.13  0.34  0.13  0.33 
Energy
4  0.01 0.08 0.01 0.10 0.00  0.06  0.00 0.05  0.00  0.04  0.00  0.00 
Construction
3  0.10 0.30 0.12 0.32 0.10  0.30  0.01 0.12  0.00  0.06  0.03  0.17 
Commercial
4  0.16 0.37 0.18 0.38 0.15  0.36  0.13 0.33  0.13  0.34  0.13  0.33 
Transportation
2  0.07 0.26 0.09 0.29 0.15  0.36  0.04 0.20  0.06  0.23  0.05  0.22 
Finance
2  0.15 0.36 0.11 0.31 0.10  0.30  0.13 0.34  0.11  0.32  0.10  0.30 
Public sector
2  0.24 0.43 0.22 0.42 0.18  0.38  0.56 0.50  0.55  0.50  0.56  0.50 
No. of wage 
earners  1,431 1,089 257 1,839  564  142 
1 Differ significantly between weight categories for both men and women. 
2 Differ significantly between weight categories for women. 
3 Differ significantly between weight categories for men. 
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Table A2: Summary statistics for all men and women aged 18-60, year 2000, mean, standard 
deviation.                                   




  Mean Std.  Dev. Mean Std.  Dev. 
Age  38.57 11.89 39.06 11.96 
Age  squared  1629 935 1669 939 
Foreign  nationality  1.05 0.22 1.05 0.22 
Married/cohabiting  0.68 0.47 0.68 0.47 
Children <= 6 years 
of age
c  0.22 0.42 0.19 0.39 
Children > 6 years 
of age
c  0.20 0.40 0.26 0.44 
Basic  schooling  0.32 0.47 0.39 0.49 
Vocational training 
and high school  0.45 0.50 0.36 0.48 
Short higher 
education  0.05 0.21 0.03 0.18 
Medium higher 
education  0.10 0.30 0.16 0.37 
Long higher 
education  0.08 0.27 0.05 0.21 
Work experience 
since 1980, years  11.63 7.23  9.64  6.74 
Indicator of good 
health  0.89 0.38 0.80 0.40 
Mental health
  
(0-100)  87 13 83 15 
Copenhagen  0.20 0.40 0.21 0.41 
Frederiksborg  0.06 0.24 0.07 0.25 
Roskilde  0.04 0.21 0.04 0.20 
Vest  Sjælland  0.06 0.23 0.06 0.23 
Storstrøms  amt 0.05 0.21 0.05 0.21 
Bornholm  0.01 0.08 0.01 0.07 
Fyn  0.09 0.28 0.09 0.29 
Sønderjylland  0.06 0.23 0.05 0.22 
Ribe  0.04 0.20 0.04 0.20 
Vejle  0.07 0.25 0.07 0.25 
Ringkøbing  0.05 0.23 0.05 0.22 
Aarhus  0.13 0.33 0.14 0.34 
Viborg  0.05 0.22 0.04 0.20 
Nordjylland  0.10 0.29 0.09 0.29 
Employed  0.88 0.33 0.78 0.41 
Unemployed  0.02 0.15 0.04 0.20 
Out of labour force  0.10  0.30  0.18  0.38 
Instrumental        44
variables 
Mother 
hypertension  0.24 0.42 0.22 0.41 
Mother type II 
diabetes  0.02 0.13 0.01 0.12 
Mother dead or 
missing  0.41 0.49 0.46 0.50 
Father  hypertension  0.20 0.40 0.17 0.38 
Father type II 
diabetes  0.03 0.16 0.02 0.13 
Father dead or 
missing  0.49 0.50 0.53 0.50 
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Table A3: Multinomial logit estimates of the impact of body mass index on the employment 
status. Base category employment. All aged 18-60 
  Men (N=3,619)  Women (N=3,666) 












Model 1      
Unemployment        
BMI -0.049  -0.052  0.066***  0.063*** 
 (0.032)  (0.032)  (0.018)  (0.018) 
Out of labor force         
BMI -0.011  -0.021  0.021  0.000 
 (0.017)  (0.017)  (0.012)  (0.013) 
ll -1223  -1169  -1809  -1747 
Model 2      
Unemployment        
BMI 0.087  0.226  0.340*  0.362* 
 (0.332)  (0.347)  (0.153)  (0.152) 
BMI squared  -0.273  -0.540  -0.491  -0.539 
 (0.636)  (0.667)  (0.279)  (0.277) 
Out of labor force         
BMI -0.592***  -0.469***  -0.028  0.010 
 (0.111)  (0.119)  (0.080)  (0.081) 
BMI squared  1.055***  0.820***  0.086  -0.023 
 (0.199)  (0.215)  (0.145)  (0.148) 
ll -1209  -1161  -1807  -1744 
Model 3      
Unemployment        
TBF -0.023  -0.024  0.029**  0.028** 
 (0.016)  (0.016)  (0.009)  (0.009) 
Out of labor force         
TBF  -0.007 -0.010 0.007 -0.003 
 (0.008)  (0.009)  (0.006)  (0.006) 
ll -1223  -1169  -1811  -1748 
Model 4      
Unemployment        
TBF 0.008  0.034  0.088*  0.094* 
 (0.069)  (0.071)  (0.042)  (0.042) 
TBF squared  -0.080  -0.139  -0.096  -0.110 
 (0.159)  (0.165)  (0.069)  (0.069) 
Out of labor force         
TBF -0.123***  -0.099***  -0.010  -0.001 
 (0.025)  (0.026)  (0.022)  (0.023) 
TBF squared  0.242***  0.188***  0.029  -0.003 
 (0.048)  (0.052)  (0.037)  (0.038) 
ll -1211  -1162  -1809  -1746 
1 The following co-variates are also included but not reported: age, foreign nationality, marital status, children less 
than 6 years of age, children above 6 years of age, education, experience, experience squared, and region. 
2 The following co-variates are included but not reported: age, foreign nationality, marital status, children 6 years or 
below, children above 6 years, education, experience, experience
2, region, self-rated health, and mental health   46
Table A4: Summary statistics for wage earners, men and women aged 18-60, in public and 
private sector, year 2000, mean, standard deviation.                                   










  Mean  Std. Dev.  Mean  Std. Dev. Mean  Std. Dev.  Mean  Std. Dev.
Weight  81.83 12.37 82.90 12.28 66.16 11.27 65.54  11.04 
Height  180.30 6.82 180.46 6.75 167.63 6.00  167.5 6.19 
BMI  25.17 3.53 25.44 3.43 23.54 3.86 23.35  3.64 
BMI
2  6.46 1.96 6.59 1.87 5.69 2.06 5.58  1.87 
TBF  19.95 7.15 20.56 7.01 22.40 7.61 21.99  7.29 
FFM  61.88 5.73 62.34 5.78 43.76 4.15 43.56  4.26 
alder  41.58 10.89 37.60 11.16 40.68 10.52 37.51  11.07 
Foreign 
nationality  1.05 0.23 1.03 0.18 1.03 0.17 1.04  0.19 
Married/cohabit
ing  0.76 0.43 0.71 0.46 0.73 0.44 0.69  0.46 
Children <= 6 
years of age  0.21 0.41 0.25 0.43 0.20 0.40 0.19  0.40 
Children > 6 
years of age  0.26 0.44 0.21 0.41 0.32 0.47 0.28  0.45 




0.34 0.47 0.51 0.50 0.33 0.47 0.46  0.50 
Short higher 
education  0.07 0.25 0.04 0.21 0.02 0.16 0.06  0.23 
Medium higher 
education  0.21 0.41 0.08 0.28 0.33 0.47 0.08  0.26 
Long higher 











252,000 170,000 214,000 157,000 192,000 146,000 159,000  140,000
Indicator of 
good health  0.84 0.37 0.88 0.33 0.86 0.34 0.88  0.33 
Mental health
  
(0-100)  87.53 11.30 88.65 10.59 84.53 13.17 85.34  13.96   47
Log annual 
wages  12.38 0.59 12.46 0.54 12.18 0.50 12.13  0.63 
Working 37 
hours or more 
per week  
0.87 0.34 0.94 0.24 0.62 0.49 0.70  0.46 
Agriculture     0.03  0.16    0.02  0.13 
Manufacturing     0.32  0.47    0.23  0.42 
Energy     0.01  0.08    0.00  0.06 
Construction    0.13  0.34    0.02  0.15 
Commercial     0.21  0.41    0.25  0.43 
Transportation     0.09  0.28    0.06  0.24 
Finance     0.16  0.36    0.23  0.42 
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